Tissue-dependent and -independent gene expression changes in metastatic colon cancer.
The goal of this study was to identify systematic alterations in key cell signaling and metabolic pathways that occur during colon cancer carcinogenesis and metastasis. Understanding gene expression changes in the context of specific pathways may increase our understanding of carcinogenesis and help guide treatment. Ten cases, with matched controls, were profiled for expression of >18,000 human transcripts using Affymetrix U133A chips. Data were filtered using GeneSifter. Gene expression levels for primary colon samples were compared to a normal colon while metastatic tissues were compared to the primary colon. Differentially regulated genes were associated using the Kyoto encyclopedia of genes and genome pathways to identify cell signaling and metabolic pathways altered during carcinogenesis and metastasis. Primary colon samples displayed high positive z-scores (indicating a gene ontology term that occurs more frequently than expected) for genes involved in Wnt-signaling (4.11), nitrogen metabolism (7.30) and inositol phosphate metabolism (2.47). Expression level changes for individual genes in each cluster were statistically significant (e.g. p=0.017 for cyclin D1 in the Wnt-signaling cluster). Metastatic tissue from the liver and omentum, but not the lung, displayed a decreased expression of genes important for oxidative phosphorylation. The metastatic tissue from all sites displayed a substantially decreased expression for genes involved in butanoate and propanoate metabolism and valine, leucine and isoleucine degradation. Our results demonstrate that systematic changes in gene expression occur for proteins involved in key cell signaling and metabolic pathways during the course of carcinogenesis and metastasis. These expression level changes complement the spectrum of mutations that characterize the progression of colorectal cancer.